• First study to examine volume/packaging of ISRU production options 
Mid-Latitude Ice-Rich Mantles
Mid-and high-latitude shallow ice Thought to be dominated by hydrated minerals reactor model), gas clean-up (packed bed, desulfurization model), and water condenser -Processing energy provided by separate electrical power system -Soil processing batch time: 2 hrs -Inlet and outlet hoper sized to hold 2 days worth of Mars soil for processing for ECLSS cases and 1 day for propellant production -Heat up power is estimated using basalt model for lunar ISRU -Processing temperature -heat from soil from input 300K (27C) to processing 600K (327C) Electrolysis have comparable mass and power − Mars soil excavator or processor appears to be able to fit on sample cache rover; power system will need to be supplemented − Similar pros/cons for SOCE vs microchannel as O 2 Production only − Ionic liquid concept shows tremendous promise but is still too low in TRL to select  Key Findings on ISRU Concept Discriminators − When considering only mass and power of the ISRU system concept, atmosphere only vs atmosphere/soil are comparable to each other − Advanced technologies such as microchannel reactors, heat exchangers, water/gas separators, and carbon dioxide adsorption pumps provide significant mass/volume improvement over conventional technologies as production rates increase − Oxygen only production from the Mars atmosphere is less synergistic with life support systems than oxygen/fuel production since these ISRU processes produce carbon monoxide
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